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1
PROCESS FOR LPG RECOVERY

CROSS REFERENCED TO RELATED
APPLICATIONS

This application is a divisional of U.S. application Ser.
No. 15/746,359 filed Jan. 19, 2018, which application is a 35
U.S.C. § 371 filing of International Application No. PCT/
EP2016/072356, filed Sep. 21, 2016, which claims the
benefit of and priority to Danish Patent Application No. PA
2015 00563, filed Sep. 25, 2015, each of which are hereby
incorporated by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to a process for recovering
liquid petroleum gas (LPG) from the fractionation section of
a refinery process, particularly from the fractionation section
of a hydrocracking unit.

BACKGROUND OF THE INVENTION

LPG is commonly seen as a mixture predominantly i.e. at
least 98 vol % consisting of propane and butane, which can
be recovered from well-known refinery processes such as
hydrocracking. LPG is a valuable gas that is used in indus-
trial and domestic applications and whose demand is
steadily increasing in particularly Asia.

Conventionally, LPG is recovered in the fractionation
section of a hydrocracking unit by passing a stripper over-
head product stream through a sponge absorber (LPG
absorber), debutanizer column, deethanizer column, amine
absorber and water wash, resulting in an LPG recovery of
90-95% and a LPG product with a hydrogen sulphide (H,S)
content of about 35 wppm or less.

Stricter environmental regulations require however lower
content of hydrogen sulphide (H,S) in the LPG product,
which implies higher capacity of amine absorbers for
removing of H,S in the LPG rich streams, or even amine
absorbers treating the entire feed gas.

US2015/0053590 Al discloses a process for improved
efficiency of sponge absorption by introducing two different
feed points to the sponge absorber, each coming from two
separate strippers, i.e. a cold and hot stripper. Accordingly,
two strippers are required compared to normally one strip-
per. Hydrogen sulphide is removed by either treating the
entire feed gas in separate amine absorbers or by treating the
LPG product stream in an amine absorber.

It would be desirable to reduce the amount of equipment
required in the recovery of LPG and to reduce the energy
consumption as much as possible, while still maintaining
high LPG recovery and required LPG product specifications,
not least in terms of H,S content.

It is therefore an object of the present invention to provide
a process and plant with LPG recovery of at least 90-95%
and with a hydrogen sulphide (H,S) content in the LPG
product of not more than 10 wppm, for instance 9 or 5 wppm
or even lower.

It is another object of the present invention to provide a
process and plant with reduced plot area than prior art
processes while still keeping a LPG recovery of at least
90-95% and no more than 10 wppm H,S in the LPG product.

It is still another object of the present invention to provide
a process and plant for LPG recovery which is simpler and
more flexible than prior art processes, and thereby less
expensive.
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2

These and other objects are solved by the present inven-
tion.

SUMMARY OF THE INVENTION

In a first aspect, the invention is a process for recovering
LPG from the fractionation section of a refinery process
comprising the steps of:

(a) passing a feed stream comprising a stripper overhead
product through a sponge absorber (LPG absorber), and
separating an off-gas stream from the top section of the
sponge absorber and a light oil stream (LPG rich stream)
from the bottom section of the sponge absorber;

(b) fractionating the light oil stream into (i) an overhead
vapour in the form of a C; stripped stream comprising less
than 20% butane or propane, without condensing and with-
out recycling of condensed overhead vapour into this frac-
tionating step, (ii) a LPG product stream and (iii) a stabilized
naphtha stream.

It has been found that the invention as defined above
enables reduced investment costs and operating costs com-
pared to prior art processes while at the same time providing
better performance, simplicity, flexibility and compliance
with LPG product requirements.

As used herein, the term “stripper overhead product”
means both vapour and liquid product drawn from the
stripper overhead drum, comprising water, hydrogen, gases
like N, and CO, sour gas like hydrogen sulphide (H,S) and
carbon dioxides (CO,), and hydrocarbons like methane, C,
compounds, C; compounds, C, compounds and Cs+ com-
pounds.

As used herein, the term “LPG” means liquid petroleum
gas in the form of a mixture comprising predominantly
propane (C,Hy) and butane (C,H,,), i.e. at least 95 vol %
propane and butane, with C,_ compounds not exceeding 2
vol %, Cs, compounds not exceeding 3 vol %, in which C,_
compounds are alkanes or alkenes having 2 or less carbon
atoms, and C5, compounds are alkanes or alkenes having 5
or more carbon atoms. Other constituents such as hydrogen
sulphide (H,S) may be present in LPG in much lesser
amounts, e.g. H,S is below 50 wppm, often below 40 wppm.
The amount of H,S may vary significantly depending on the
required specifications and may be much lower than 40
wppm, for instance 10 wppm or even lower, for instance 9
or 5 wppm or 1 wppm.

As used herein, the term “stabilized naphtha” is inter-
changeable with what is normally known as “light stabilized
naphtha” or “light naphtha™ or simply “naphtha”. It is the
fraction boiling between 30° C. and 180° C., often below 90°
C. and comprising predominantly compounds with 5-12
carbon atom, often with 5-6 carbon atoms, i.e. at least 95 vol
% of compounds with 5-6 carbon atoms, with C,_ com-
pounds not exceeding 1 vol %, and in which C,_ compounds
are alkanes or alkenes having 4 or less carbon atoms.

As used herein, the term “LPG recovery” means the
weight percentage of LPG in the LPG product stream with
respect to LPG content in the stripper overhead product
stream.

As used herein, the term “C; stripped stream” means the
overhead vapour withdrawn from a deethanizer column used
for fractionating and which is low in C;, compounds such
as propane and butane. Suitably the “C; stripped stream”
contains water, hydrogen, methane (CH,), ethane (C,Hy),
H,S and small amounts of propane and butane, i.e. up to 20
mol %, e.g. 1-20 mol %, such as 1-10 mol % propane and
butane.
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In a particular embodiment in connection with the above
or any of the below embodiments, the process further
comprises mixing at least a portion of the C; stripped stream
of step (b) with stripper overhead product to form said feed
stream of step (a), i.e. feed stream comprising a stripper
overhead product. Accordingly, the feed stream comprising
a stripper overhead product may contain: a stripper overhead
product, stripper overhead product mixed with overhead
vapour in the form of a C; stripped stream, stripper overhead
product mixed with any other stream.

It has been found that by feeding to the sponge absorber
a mixture of a stripper overhead product stream from the
fractionation section of a refinery process such as hydroc-
racking and overhead vapour of fractionating step (b) in the
form of a C; stripped stream, it is not only possible to
remove ethane (C,Hy), but also H,S from the LPG product
down to 10 wppm or below, for instance 5 wppm or below.
Suitably, the entire C; stripped stream of step (b) is mixed
with the stripper overhead product stream of step (a). The
higher the portion of the C; stripped stream used in such
mixing, the higher the LPG recovery. Accordingly, by allow-
ing the entire C; stripped stream to be mixed, a high LPG
recovery together with a high H,S removal in the process is
possible.

In yet another particular embodiment in connection with
any of the above or below embodiments, the process further
comprises mixing a portion of the stabilized naphtha stream
of step (b) with the off-gas stream of step (a). While the
stabilized naphtha may be added directly to the top section
of the sponge absorber as taught by the prior art, it has been
found that better absorption in the sponge absorber is
obtained by mixing the stabilized naphtha with the off-gas
from the sponge absorber, then condensing the gas to form
a sponge oil which is then used in the sponge absorber, while
separating a sour off-gas stream and condensed water
stream. The condensed water may be mixed with water from
the bottoms of the sponge absorber to form a sour water
stream.

The flexibility of the process enables to tailor the amount
of stabilized naphtha being used depending on the desired
LPG recovery. The higher the amount of stabilized naphtha
used, the higher the LPG recovery. For instance, LPG
recovery can be increased even more than the already
satisfactory 90-95%, for instance to 96-97% by increasing
the amount of stabilized naphtha used in the sponge
absorber, yet at the expense of higher reboiler duty.

In yet another embodiment in connection with any of the
above or below embodiments, step (b) comprises the sub-
steps:

(bl) fractionating the light oil stream in a deethanizer
column, and separating the overhead vapour in the form of
said C; stripped stream from the top section of the deethan-
izer column;

(b2) fractionating a stream from the bottom section of the
deethanizer column in a debutanizer column, separating said
LPG product stream from the top section of the debutanizer
column, and said stabilized naphtha stream from the bottom
section of the debutanizer column.

Preferably the stream from the bottom section of the
deethanizer, i.e. deethanizer bottom product, has a low H,S
content, for instance 2 wppm or below.

Step (b1) of separating the overhead vapour in the form of
said C; stripped stream from the top section of the deethan-
izer column is conducted without condensing and without
recycling into the top section of the deethanizer column.
Further, by conducting the process with the deethanizer
column upstream the debutanizer column it is possible to
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4

reduce the operating pressure of downstream equipment. In
addition, the deethanizer removes not only ethane (C,H,)
but also H,S from the LPG early in the process, since it is
now possible to take advantage of H,S having a boiling
point 18° C. lower than propane (C;Hg). While a debuta-
nizer upstream the deethanizer requires the use of LPG
amine absorber (amine scrubber) and water wash to remove
H,S in the normally highly sour LPG product resulting from
this debutanizer, the present invention eliminates the need of
a LPG amine absorber and water wash. These benefits
outweigh by far the otherwise apparent disadvantage of
needing a higher reboiler duty and larger size of the deethan-
izer column.

In another particular embodiment in connection with any
of the above or below embodiments, the process further
comprises using a portion of vapour from the debutanizer
column as stripping vapour for the deethanizer column. This
enables thermal coupling of the deethanizer and debutanizer
columns thereby eliminating the use of a reboiler in the
deethanizer. It has been found also that by controlling the
flow of vapour outlet from the top of the deethanizer, the
stripping vapour to the deethanizer can be controlled to get
the required specification of hydrogen sulphide in the LPG
product. In addition, due to the thermal coupling, the total
reboiler duty, which is now limited to the duty of the
debutanizer reboiler, is reduced significantly, for instance by
about 15% with respect to a case where there is no such
thermal coupling (e.g. 5.7 MW with thermal coupling vs 6.9
MW without thermal coupling). Suitably, the process further
comprises feeding the vapour from the debutanizer column
to the bottom tray of the deethanizer column. In this manner,
best use of the thermal coupling is achieved and process
flexibility is significantly increased. In particular, H,S con-
tent in the LPG product can be reduced even down to 1
wppm by increasing the amount of stripping vapour to the
deethanizer. Although this further H,S reduction occurs at
the expense of higher reboiler duty and increased size of
some of the equipment, the possibility of obtaining such a
low H,S content in the LPG product, when required, is
highly attractive, for instance where LPG is needed for
automotive or domestic applications which require max 5
wppm H,S in the LPG product.

In yet another embodiment in connection with one of the
above or below embodiments, step (b) is conducted in a
single column in the form of a dividing wall column. This
enables reduced plot area, which is a significant parameter
in highly crowded plant sites where space is scarce and
which is often the case in refineries. Furthermore, this
embodiment enables significant costs savings in terms of
reduction of equipment which now becomes unnecessary,
such as a fractionation column, reboiler, pumps, etc.

Best results are also obtained, where the dividing wall is
provided at the upper section of the column, by the dividing
wall extending from top to bottom and crossing 70% or less
of the trays of the column. By way of example only, in a
dividing wall column having ten trays, the dividing wall will
extend from top of column down to the seventh tray or
above, such as down to the sixth, fifth or fourth tray.

In addition, as with the embodiment comprising the
deethanizer and debutanizer as separate columns, LPG
recovery can be increased to 96-97% when using a single
dividing wall column by increasing the amount of stabilized
naphtha stream which is supplied to the off-gas from the
sponge absorber. Although this occurs at the expense of a
higher reboiler duty and increased size of some equipment,
flexibility is enabled when stricter requirements on LPG
recovery and H,S content in the LPG product are needed.
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For instance, achieving a H,S content in L.PG product of 1
wppm and 96-97% LPG recovery with the dividing wall
column embodiments results in an increase in total reboiler
duty of about 40% compared to when using thermally
coupled deethanizer and debutanizer columns (e.g. 5.7 MW
for the latter versus 8 MW for the dividing wall column).
Still, the process enables flexibility to cope with stricter LPG
recovery and product requirements, while at the same time
significantly reducing plot size.

Suitably, the refinery process is: hydroprocessing prefer-
ably hydrocracking, crude distillation, fluid catalytic crack-
ing, or delayed coking. Hydrocracking represents the most
suitable refinery process as hydrocracking is one of the most
profitable process units in a refinery.

In a second aspect the invention also provides a plant for
the production of an LPG product by recovering it from the
fractionation section of a refinery process, as illustrated
schematically in the accompanying figures. Hence, there is
also provided a plant for recovering LPG from the fraction-
ation section of a refinery process comprising an arrange-
ment of:

a sponge absorber (LPG absorber) comprising an inlet for
feeding a stream comprising a stripper overhead prod-
uct, top and bottom sections for producing respectively
an off-gas stream and a light oil stream (LPG rich
stream), the top section comprising an outlet for with-
drawing the off-gas stream and the bottom section
comprising an outlet for withdrawing the light oil
stream;

a deethanizer column comprising an inlet for feeding the
light oil stream from the sponge absorber, a top and
bottom section for producing respectively an overhead
vapour in the form of a C; stripped stream and bottoms
stream, the top section being provided with no over-
head condenser and comprising an outlet for withdraw-
ing the overhead vapour in the form of a C; stripped
stream, and the bottom section comprising an outlet for
withdrawing the bottoms stream;

a debutanizer column comprising an inlet for feeding the
bottoms stream from the deethanizer column, a top and
bottom section for producing respectively a LPG prod-
uct stream and a stabilized naphtha stream, the top
section comprising an outlet for withdrawing the LPG
product stream, and the bottom section comprising an
outlet for withdrawing the stabilized naphtha stream.

In a particular embodiment in connection with the above
embodiment according to the second aspect of the invention
and anyone of the below embodiments, the deethanizer
column and debutanizer column are provided within a single
column in the form of a dividing wall column. This particu-
lar embodiment may also be formulated as a plant for
recovering LPG from the fractionation section of a refinery
process comprising an arrangement of:

a sponge absorber (LPG absorber) comprising an inlet for
feeding a stream comprising a stripper overhead prod-
uct, a top and bottom sections for producing respec-
tively an off-gas stream and a light oil stream (LPG rich
stream), the top section comprising an outlet for with-
drawing the off-gas stream and the bottom section
comprising an outlet for withdrawing the light oil
stream;

a fractionation column, preferably a dividing wall col-
umn, comprising an inlet for feeding the light oil stream
from the sponge absorber, a top section for producing
an overhead vapour in the form of a C; stripped stream
from one side of the dividing wall and a LPG product
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6

stream from the other side of the dividing wall, and a
bottom section comprising an outlet for withdrawing a
stabilized naphtha stream.

As with the process embodiments, best results are also
obtained, where the dividing wall is provided at the upper
section of the column, by the dividing wall extending from
top to bottom and crossing 70% or less of the trays of the
column. By way of example only, in a dividing wall column
having ten trays, the dividing wall will extend from top of
column down to the seventh tray or above, such as down to
the sixth, fifth or fourth tray.

In another embodiment in connection with one of the
above or below embodiments according to the second aspect
of the invention, the sponge absorber further comprises an
overhead condenser and overhead drum at the top section.
Preferably the plant further comprises means for supplying
a portion of the stabilized naphtha stream to the off-gas
stream (from the sponge absorber). Upstream the overhead
condenser and overhead drum, means for mixing stabilized
naphtha stream with the off-gas stream is provided. This
overhead condenser enables therefore the provision of a
reflux stream to the sponge absorber of the resulting mixture
in the form of sponge oil. This provides significant advan-
tages in the LPG absorption with respect to simply adding
stabilized naphtha to the top section of the sponge absorber.
From the overhead drum a sour off-gas is separated, as so is
condensed water which may be mixed with the bottoms
water stream of the sponge absorber to form a sour water
stream for further treatment downstream.

In another embodiment in connection with one of the
above or below embodiments according to the second aspect
of the invention, the plant further comprises means for
supplying the overhead vapour in the form of said C;
stripped stream into a stripper overhead product inlet stream
to form said inlet for feeding a stream comprising a stripper
overhead product.

Accordingly, the inlet for feeding a stream comprising a
stripper overhead product may contain: a stripper overhead
product, stripper overhead product mixed with overhead
vapour in the form of a C; stripped stream, stripper overhead
product mixed with any other stream.

In another embodiment in connection with one of the
above or below embodiments according to the second aspect
of the invention, the plant further comprises means for
supplying a portion of vapour from the debutanizer column
as stripping vapour for the deethanizer column. As with the
process embodiments, thermal coupling of the deethanizer
and debutanizer columns is obtained resulting in less
reboiler duty for these two columns, as the deethanizer
reboiler becomes obsolete.

In yet another embodiment in connection with one of the
above or below embodiments according to the second aspect
of the invention, the refinery process is: hydroprocessing
preferably hydrocracking, crude distillation, fluid catalytic
cracking, or delayed coking.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying figures show specific embodiments of
the invention.

FIG. 1 shows a simplified process and plant arrangement
for the recovery of LPG from the fractionation section of a
hydrocracking unit according to the prior art comprising a
debutanizer column upstream the deethanizer column.
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FIG. 2 shows a simplified process and plant arrangement
according to a particular embodiment of the present inven-
tion comprising a deethanizer column upstream the debuta-
nizer column.

FIG. 3 shows a simplified process and plant arrangement
according to another particular embodiment of the present
invention comprising a deethanizer column upstream the
debutanizer column with thermal coupling between these
columns.

FIG. 4 shows a simplified process and plant arrangement
according to yet another particular embodiment of the
invention in which the deethanizer and debutanizer are
provided within a single column.

DETAILED DESCRIPTION

In FIG. 1 (prior art) stripper overhead product 1 from a
hydrocracking unit (not shown) is mixed with debutanizer
overhead gas 2 to form a feed stream 3 that is passed through
sponge absorber (LPG absorber) 4. At the top section of
sponge absorber an oft-gas 5 is withdrawn and mixed with
stabilized naphtha stream 6. The mixture 7 is cooled and
condensed in cooler 8, sent to overhead drum 9 and pumped
to the top section of sponge absorber 4 as sponge oil 10.
From overhead drum 9 a sour off-gas 11 and condensed
water 12 are withdrawn. The condensed water 12 is mixed
with bottoms stream 13 from the sponge absorber 4 to form
sour water stream 14. From the bottom section of the sponge
absorber 4 a light oil stream 15 rich in LPG (rich in propane
and butane) is withdrawn and pumped to a fractionation
section comprising a debutanizer column 16, LPG amine
absorber 25, and deethanizer column 31. The light oil stream
15 enters first into the debutanizer column 16. In the bottom
section of the debutanizer 16 a reboiler 17 is provided, and
bottoms stream in the form of stabilized naphtha 6 is cooled
in heat exchanger 18 and then trim cooler 19 before being
mixed with off-gas 5 from sponge absorber 4. Heat
exchanger 18 may suitably be used as means to heat the light
oil stream 15 instead. From the top section of debutanizer 16
an overhead gas 20 is cooled and condensed (condenser not
shown) and sent to overhead drum 21. From this overhead
drum 21 condensed sour water stream 22 is withdrawn as so
is a debutanizer overhead gas 2 which is mixed with the
stripper overhead product stream 1 as described above. A
reflux stream 23 is separated from overhead drum 21 and a
portion is pumped as debutanizer reflux stream to top section
of debutanizer column 16, while the other portion 24 is used
as feed stream to LPG amine absorber 25 (amine scrubber).
This unit 25 removes hydrogen sulphide and carbon dioxide
by using a lean amine such as an alkanolamine (monoetha-
nolamine, diethanolamine, etc) as is well known in the art.
Overhead liquid stream 27 from LPG amine absorber 25 is
washed with a circulating water stream 29 and passed
through LPG coalescer unit 28 from which water 29 is
withdrawn. The washed LPG stream 30 is fed to the deethan-
izer column 31. From the LPG amine absorber 25 a bottoms
rich amine stream 32 is withdrawn, mixed with water 29
from coalescer 28 and sent as stream 33 to an amine
regenerator. Deethanizer overhead gas 34 is cooled and
condensed (condenser not shown) and sent to deethanizer
overhead drum 35 where off-gas stream 36 and water stream
37 are withdrawn. A condensed HC-stream 38 is used as
reflux to the deethanizer column 31. The bottom section of
the deethanizer 31 is provided with reboiler 39. Finally, an
LPG product stream 41 is cooled in air cooler (not shown)
and a trim cooler.
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FIG. 2 shows an embodiment according to the present
invention. Stripper overhead product 100 from a hydroc-
racking unit (not shown) is mixed with deethanizer overhead
gas in the form of a C; stripped stream 101 to form a feed
stream 102 that is passed through sponge absorber (LPG
absorber) 103. At the top section of sponge absorber 103
off-gas 104 is withdrawn and mixed with stabilized naphtha
stream 105. The mixture 106 is cooled and condensed in
cooler 107, sent to the overhead drum 108 and pumped to the
top section of sponge absorber 103 as sponge oil 109. From
overhead drum 108 a sour off-gas 110 and condensed water
111 are withdrawn. The condensed water 111 is mixed with
bottoms water stream 112 from the sponge absorber 103 to
form sour water stream 113. From the bottom section of the
sponge absorber 103 a light oil stream 114 rich in LPG, i.e.
rich in propane and butane, is withdrawn and pumped to a
fractionation section comprising deethanizer column 115
and debutanizer column 118. The light oil stream 114 enters
first into the deethanizer column 115. In the bottom section
of the deethanizer 115 a reboiler 116 is provided, and
bottoms stream 117 is then used as feed for debutanizer
column 118. The reboiler duty is adjusted to reduce H,S
content in bottoms stream to below say 2 wppm or lower.
The top section of deethanizer column 115 is purposely not
provided with overhead condenser and thereby there is no
recycling of overhead liquid as reflux into this fractionating
step. This overhead vapour stream 101 (C; stripped stream)
is mixed with the stripper overhead stripper product 100 as
described above. Bottoms stream 117 from bottom section
of deethanizer 115 is fed to debutanizer column 118 com-
prising a top and bottom section. In the bottom section a
reboiler 119 is provided and bottoms stream in the form of
stabilized naphtha stream 127 is cooled in heat exchanger
120 and then in trim cooler 121. The cooled stabilized
naphtha stream is split to a naphtha product stream 128 and
a recycle stream 105, which is mixed with off-gas 104 from
sponge absorber 103 as described above. From the top
section of debutanizer 118 an overhead gas 122 is cooled and
condensed (condenser not shown) and sent to the overhead
drum 123. From this overhead drum 123 a portion is pumped
as debutanizer reflux stream 124 to top section of debuta-
nizer column 118, while the other portion 125 is cooled in
heat exchanger 126 and recovered as LPG product.

In FIG. 3 the thermal coupling of deethanizer and debu-
tanizer columns is illustrated. Same ref. numerals as FIG. 2
apply with the modification that reboiler 116 of deethanizer
115 becomes obsolete. In FIG. 3 means (e.g. a conduit) 127
is provided for supplying a portion of vapour from the
debutanizer column 118 as stripping vapour for the deethan-
izer column 115.

In FIG. 4 the deethanizer and debutanizer columns are
provided as a single column in the form of a dividing wall
column 215. Stripper overhead product 200 from a hydro-
cracking unit (not shown) is mixed with overhead gas in the
form of a C; stripped stream 201 to form a feed stream 202
that is passed through sponge absorber (LPG absorber) 203.
At the top section of sponge absorber 203 off-gas 204 is
withdrawn and mixed with stabilized naphtha stream 205.
The mixture 206 is cooled and condensed in cooler 207, sent
to overhead drum 208 and pumped to the top section of
sponge absorber 203 as sponge 0il 209. From overhead drum
208 a sour off-gas 210 and condensed water 211 are with-
drawn. The condensed water 211 is mixed with bottoms
stream 212 from the sponge absorber 203 to form sour water
stream 213. From the bottom section of the sponge absorber
203 a light oil stream 214 rich in LPG is withdrawn and
pumped to a fractionation section comprising now a single
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column in the form of a dividing wall column 215. In a
dividing wall column, three product streams are formed: a
C; stripped stream 201, a stabilized naphtha stream and an
LPG product stream. A dividing wall 219 extends from the
top of the column down to a relevant tray within the column,
suitable down to 70% from the top, for instance down to the
seventh plate assuming a column having 10 trays. From the
top section on one side of dividing wall, the C; stripped
stream 201 is withdrawn and mixed with the stripper over-
head product 200. In the bottom section a reboiler 216 is
provided and bottoms stream in the form of stabilized
naphtha stream 225 is cooled in heat exchanger 217 and then
in trim cooler 218 before being split to a recycle stream 205
and a stabilized naphtha product stream 226. Stream 205 is
mixed with off-gas 204 from sponge absorber 203. From the
top section on other side of the dividing wall column 215, an
overhead gas 220 is cooled and condensed (condenser not
shown) and sent to the overhead drum 221. From this
overhead drum 221 a portion is pumped as reflux stream 222
to top section of dividing wall column 219, while the other
portion 223 is cooled in heat exchanger 224 and recovered
as LPG product.

EXAMPLE

The performance of the different processes/plants as
shown in FIG. 1-4 was calculated. The performance is
shown in terms of LPG recovery as wt % LPG in product
stream (e.g stream 41 in FIG. 1 or stream 125 in FIG. 2, with
respect to stripper overhead product stream 1 in FIG. 1 or
stream 100 in FIG. 2), H,S content in LPG product stream,
electrical consumption of pumps used for circulating differ-
ent streams in the processes, total reboiler duty, lean amine
consumption in LPG amine absorber, and consumption of
boiler feed water (BFW) as wash water. The results are
presented in Table 1. Notably also, as one moves from the
embodiment of FIG. 1 to FIG. 4, plot size area is signifi-
cantly reduced.

TABLE 1
Performance FIG. 1 FIG. 2 FIG. 3 FIG. 4
parameter prior art  invention  invention  invention
LPG recovery % 95.6 94.8 93.7 93.7
H,S in LPG, wppm 35 9 9 9
Relative electric 97 43 48 48
consumption
Total reboiler 5.9 6.9 5.7 5.7
duty, MW
Lean amine 10000 none none none
consumption in
LPG absorber,
kg/h
BFW wash water, 191 none none none
kg/h

What is claimed:

1. A system for recovering LPG from a fractionation
section of a refinery process, the system comprising:

a sponge absorber comprising:
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an inlet for receiving a stream comprising a stripper
overhead product;

a top section for producing an off-gas stream, the top
section comprising an outlet for withdrawing the
off-gas stream; and

a bottom section for producing a light oil stream, the
bottom section comprising an outlet for withdrawing
the light oil stream;

a deethanizer column comprising:

an inlet for receiving the light oil stream from the
sponge absorber;

a top section for producing an overhead vapour in the
form of a C; stripped stream, the top section being
comprising an outlet for withdrawing the overhead
vapour wherein the system is configured such that
the entire C; stripped stream flows from the outlet of
the top section into the inlet of the sponge absorber
without any portion of the C; stripped stream being
condensed and recycled directly back to the deethan-
izer column; and

a bottom section for producing a bottoms stream, the
bottom section comprising an outlet for withdrawing
the bottoms stream; and

a debutanizer column comprising:

an inlet for receiving the bottoms stream from the
deethanizer column;

a top section for producing a LPG product stream, the
top section comprising an outlet for withdrawing the
LPG product stream; and

a bottom section for producing a stabilized naphtha
stream, the bottom section comprising an outlet for
withdrawing the stabilized naphtha stream.

2. The system of claim 1, wherein the deethanizer column
and debutanizer column are provided as a single column in
the form of a dividing wall column.

3. The system of claim 2, wherein the dividing wall
column comprises a dividing wall disposed at the upper
section of the dividing wall column.

4. The system of claim 1 comprising an overhead con-
denser and overhead drum to receive the off-gas stream from
the top section of the sponge absorber.

5. The system of claim 1 comprising means for supplying
a portion of the stabilized naphtha stream to the off-gas
stream.

6. The system of claim 1 comprising means for supplying
the overhead vapour in the form of the C; stripped stream to
the sponge absorber inlet.

7. The system of claim 1 comprising means for supplying
aportion of vapour from the debutanizer column as stripping
vapour for the deethanizer column.

8. The system of claim 1 in which the refinery process
comprises hydroprocessing.

9. The system of claim 8, wherein the hydroprocessing
comprises hydrocracking, crude distillation, fluid catalytic
cracking, delayed coking, or combinations thereof.

10. The system of claim 1, wherein the only off-gas from
the system is the off-gas from the sponge absorber.

#* #* #* #* #*
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